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#*J«2 **° T * 11-14 &> 41-47 ^5-133 
******* IIIT^oT, 384-398 

***** AT ^»oT. 384-398 
r»**4] SA*.frfc AT IIIT'$>oT° 384-398 

SET!*'****"*-* 

^f2 51 ^** fcAT niT-feoT, 384-398 

lfifW) AT IIISCRft: 

tft*?l?Sf(OAT III*** 

^fcw**llE«OAT III*** 
tt^n **** fcAT niVfcoT, 384-398- 
K»S^fcW*«lE«OAT maw* 

•W»T Gly , Trp. Pro. Leu, Va! Phe 

Tyr. lie, ciu. Ser. Gin, Asn *3JiV Argt»C,mStl 



8 W *** AT n «*^ 384-39 

8. Clu *J±VPhe*»6»«H 5T5yatt;:|tafc ^ 
AT III „^ af *** lT ^ Tb± ^»**lBtlO 
l»**12] W* ttAT „ refcoT 390 _ 39 

P ro , Leu . Val 

3] m^ittzAT IIIT-fcoT 392 ft 
^ IE*© A Till £J|# 

1 4 j AT IIIT 4^ 390 

II.* AlafC, 391^1.* Pne , val Leu( ^ " 

tt^ ^1^° ************ 

i tetto a t iiiaenfr 

tt Arl ' *** 398& ** 

6] ttSlltAT mr-fcor, ii& L 

*"l*fc»14|E«OAT III*** 
Lys^ Gln,^ i 29 ftAr g * Gln «^ 132& ^ ^ 

•^™**i**:tti4B*©AT inaea* 

IW«18] «H**fcAT Illffcot TS7 

(a) 392 & ciy* Prote«** ftfcAT 

(b) 391-392 & Ala-Gly* Phe-Pro ( ^»S^ AT 

(O 390-391 ffi He-Ala* Ala-LeulC*ft$^ AT 

(d) 125 L y«*l Clnfc, 391-392& Ala-Gly^ Phe 

-p^»cae**jitAT mas**. 

(e) 132-133 ffi Arg-Lys^ Gln-AsnlC, 390-391 & I 
le-Ala^ Ala-LeuK£&£fT,fcAT II«* # 

I'- 33 ^ Ar8 " LySi4J Gln_ASnl - 391 ^ 9 2 tt A 
la-Gly* Phe-ProlCje** fttAT ln ^ fr 
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1 9 ] i Ego A T iiije Rfr 4. 3 _ 

KLT^SDNA. 

[St*>S2 0] 9EttODNAE5«JS-$*L 

(it 2 3 ] is 2 1 ftmomzmm&mm u 

[0 0 0 1 J 

I**±<0*Jffl»»] fc hT^Kn^fWH (AT 
III) ©TS/SHEjij^ iiB*fcttaftjB05T5y» 

«ETT?ti»V^rnyr— l?iSttfcir^-5AT IIISEA 

3. 

[0 0 0 2] 

^f>lll (AT in) *5j:tw?y >^7r9 9—n- 
(HCII) KJ:9JWhSli6. AT III*¥iVHCII 

f >t f*--efe5 0 Cil&©5*»AT IIIJ45te3cW*> 
3 1 ^4*^W*3aS Id J: 5 jfc'cfj w-</ucD{gTlc J: o jfc^ 

[0 0 0 3] t SAT UmmzSfBX^^tljE^Jk 
150/i g /mlOffiST'SSi-^. 60k 

5:i^f.iiT^5, t FAT IllO-fcfltittt. 7" 
S^I«E?yOiE»»S (Petersen, T. E. et al. , In: 
The Physiological Inhibitors of Blood Coagulation 
and Fibrinolysis. Elsevier Science Publishers. Ams 
terdam, 43, f 1979) ttbWZ. c DNA«^ a-=.^^ ( B 
ock, S. C. et al. , Nucl. Acids Res., 10, 8113, 198 
2 ; Prochownik, E. V. et al. . J. Biol. Chem. , 258, 
8389. 1982 ; Chandra. T. et al. , Proc. Natl. Acad. 
Sci t USA, 80. 1845, 1983) lCi9"16*»|C*ilTV» 

«. -*ie><o*#Kj;5£, thAT numm»»& 

±I&$tlZ x 432T$/&ri»&*5-*gUfge-c;fc 
5. 4^rtKNtft^OMttAl*£ltSaMfcfr4 4-0f 



[0 0 0 4] AT IIII± ha>f w^-^-fe-y yy B r 
IS AT IIItt#**<7> 393#groArg Sii 394# g © 

4#*.&iVCVS. -®mz. Zto Arg (393)-Ser(39 
4) SrKjeSWftiof*. 

[0 0 0 5] AT IIIKiiT'nfT— tf©pi#K«:tt 
3 4, *©R«SS*ttMWlClOiSSn» AT IIIIC«t5 

h d >e ><om&mmi*^<'j xommiz* *> iooo^« 

±4fc3. ©ftUBflMUfcJyv^ y v# AT IIlcfK©^ 
UitL (<y<V Idtt^i-SCtliiO, AT 

0 ^ ' J >**K-m*+Z £ 4 J; 9 3 #« ^«r^ 

R&Zll-ZtizJ:*) at lIlteJ:SA«W_... . 
[0 0 0 6] «*©*HKJ:5 3l#ai4n*k«faBl© 

-4#*#*ftTVa (Amerena, J. et al. , Adverse 
Drag React. Acute. Poisoning Rev. , 9, 1, 1990 ;Lev 
ine, M. N. , et al. Semi, in Thrombos. Hemostas. . 1 
2, 39, 1986 ; Kelton, J. G. et al. , ibid, 12, .59, 
1986 ; Levine, M. N. , ibid, 12, 63, 1986) . ft*#J 

&mmA®mi&h 5 wtfmmffi& * 4*tajfiKo^tti 

frtf»^OX77;Sr-|fia5 AT IHO^Sttft 
fcV*p (j ordan> R . L et fll s 

cience, 237, 777. 1987 ; Jordan, R. E. et al. . J. 
Biol. Chem., 264. 10493.1989), n 
WUB-ffi* 4<D» ^^©^ 9 * * — 6faJ*ftlCH# LTV> 

fc3„ *fc^/<y^©tt«HfPffltt*><*-etAT III 
iSr^LfctroT-fct), MOAT HHMEtfttTLTV* 

[0 0 0 7] t SAT III»±jfil»*3fe©a«|ffiSlJ 

IftJ, *5it5AT IIIfiT«rfl5 5««8ttjJi*rt«Hi£«W 




^rrr-AT IIIOtSBHSHi LT©#ffltt*ilii!)5fc*!) 
AT Illt^^y >W#fflfc^^|iAT Illi^y-? 

'< y >(D^rf 5* ,&Srl&< r t &X$ fcv^ r <!: liW 
[0 00 8] Jbf5<£>*D< , ^AJTJIIlclSR^gpfirfe.fcxJL 

b ^ t — g ic st-r 5 gasttAtt * s ± v t 

5. «»Jx.tf5fe^AT 382ft ©Ala 

riS ThrlCg&LfcAT III Hamilton (Devraj-Kizuk, 
R. et al. , Blood, 72, 1518, 1988) , 384ft CDAla ri* 

Proidg&LfcAT III Cambridge I (Perry, P. J. 

et al. , FEBS Lett, 254, 174, 1989) , 393ft <75Arg 
#His tl^LtAT III Glasgow (Erdjument, H. et 

al. , J. Biol. Chem., 263, 5589, .1988), m C < Pro 
tf^LfcAT III Pescara (Lane, D. A. et. al. , 
J. Biol. Chem., 264, 10200, 1989), 394ft<7)Ser #Le 
u (CK&LfcAT III Denver (Stephens, A. W. et a 
1..J. Biol. Chem., 262, 1044, 1987) KiflZiSl, ^Xli 

[0009] ^ y >^-knm.'tt£t>h^< y v 

T*li7ft<7>Ile 255 AsnKl^&LfcAT III Rouen III 
(Brennan. S. 0. et al. , FEBS Lett., 237, 118, 198 
8) „ 24ft<DArg » CysfcBJftSixfcAT III Rouen IV 
(Borg, J. Y. et al. , FEBS Lett. , 266, 163, 1990) 
, 41ft(7)Pro ifi LeuKB&^iXfcAT III Basel (Cha 
ng, J. Y. and Tran, T. H. , J. Biol. Chem., 261, 11 
74, 1986). 47ft<DArg CysKHttfcSixfcAT III To 
yama (Koide, T. et al. , Proc. Natl. Acad. Sci. US 
A, 81, 289, 1984) N 129ft CDArg # GlnlCfi&^ixfc 
AT III Geneva (Gandrille, S. et al. , J. Biol. Ch 
em., 265, 18997, 1990)^/J5«^$ixTv^o ^ttb<D 

mat niT-iit^-rixfc'^y ^mft&tmTLxis 

<DTrp , 114 ft<D Lys, 125ft 05 Lys, 129(4(73 Arg, 
136ft© Lys, 145ft <£> Arg^WT 5 SMtP^s**) > t 
©il§^lc:i£^§§4-LTI^5<t#;iibixTl^5 (Blackbur 
n, M. N. et al. . J. Biol. Chem. , 259, 939, 1984 ; P 
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eterson, C. et al. . J. Biol. Chem.. 262, 8061, 198 
7 ; Sun. X. J. and Chang. J. Y. . Biochemistry, 29, 
8957, 1990 ) „ 

[ooio] :nf><oi8ia^uii;;^fAT in© 

^"CV5„ tz t X.f£ Zettlemeissl <bl±AT IIItp<E>$f 

IttJmftttor? /t^f^t^r iiaoT, ^<y 

iSSMJrfft^tfcAT IlI^S*<0Kitfe^§§jF 
LTI^6 («pMJF2- 2 6 2 5 9 8). £fc Dijkema?> 
f2K/&Si$ft© T $ y »«r*tfe-f 5 - t \C i o r*t h a > 
f ^/fetXaSttW^ftLfcAT III&gftTOSSitfeS:^ 
Lfc (EP90/01026). L^L-/<c^P>, EgffcftlCJiS L 0 

5 at iii««flsiijn,^A!$ji-c*je>r, ^<y>#at 

&TT-© Sn>fc'>fc£ v ^ X a@^|l.*ffitt£±#£-t!r 
fcAT III*#WM>tf«!6S!*<B**lT^5. 
[0011] 

Tx-h^i7ihu>¥^m&itm-tz>, M4at in 

[0 0 12] 

[RH£#ft-*-5fc*<D#«l ^IJytiSAT III 

i-#x.bixT^5 0 |f^<yyjiAT nigw< y> 
fe^fi^^r srij^i^ at i n<D$L&mi£'4r 

iit^ByT-<o*^»rtaueaj±#i-* (pietch 

er, C. H. and Nelsestuen, G. L. , J. Biol. Chem. , 258, 108 
6, 1988). rcDiEtfttC&p AT III£D^^< y V^-g-gJS 

f©7 , nf7-fgtti5j : |.L tAT Ill^fr^rSit 
t5 I i ^Tffi-pfcJ i t * LT^5. 

[0013] -*-<7) j; p 7i#x.|cS<5#-./-?y 
?5ET<Dfet hB>f^ett*5jt^.LfcAT IHMttat* 
bttfc/jte.«, ^AT III^S»ICtoT^/<y 

ft(^t6S^i7iofcflnai<7)AT III T0YAMA, GENEVA 
&££A&9, ^<y v^SBfiJr(cT5/g?ll^^A 




9&#;ttCg^#, #3BW#<bl±AT III<^«C^^giS 
ffi3E<0*A* BWti-S«f«*AT IIlStA*f£»lCfiJ£ 

[0 0 14] XSS-frfct h7yf hcyf 

>III (AT III) t'fcot, 

(1) 11-14 {4> 41-47 {4, 125-133 {423 J:!/ 384-398 

(2) 384-398 M«<07>/8»4< £ fc— 

te^rsyKfciKftSiv o blc n-i4{4, 41-49 fitfc 

<fctf 125-133ffi<Z>Ho<D$gi$<E>TS 

S ftfcH**btt-*)5 I i 1 15 (1) E«o 

AT IIISA*. 

(3) 384-398 {ico^CQT ^ y IM^fc < ifc—fl. 
<feOT5y»|2iaiftSiX, ll-14ffi*5j:V 41-47 

b*-e*>5iiS:»*it5 (l) ISS£<0AT niSCA 

fro 

(4) 384-398 ffiWfitt(07^8W< tt)-R 
i07^^fJ|^ N $P>(C ll-14ffifcj:t/ 125-1 

&t>Ttx*hzzt&¥?mt-fz (i) f£ttoAT nm 

(5) 384-398 fccOlgigOT 5/**/>ft< £ fc—flS, 

S6K 41-47ffi*5J:tf 125-1 

33<4<^z:ooffi^T s y g«s % 

-frto*-e*>SwiSr«r«i:-rs (1) lEfcCDAT III8E 
[0 0 15] (6) 11-14 iSLiSXXf 384-398ffi<^ZltB« 
te<OT5y»C«»£ftfc (1) Et^AT III3CA 

fro 

(7) 41-47 iSLiSXn 384-398ffiCO-fflScOT^ / 

t*»SlXfc (1) IS^OAT IIISA*. 

(8) 125-133 tiL38£X* 384-398<4<0~®Jgt<£>T 

KJw8C**ixfc (1) iE«c<OAT III***; 

(9^384-398 fiOffitOT 5yK^>i< £ fc — fflk 
te^7^8i:iEftSnfc (i) I2®<oat niSE* 

fro 

(10) ego©ffi«G>7Sy»aSAla. Gly, Trp, Pro, Le 
u, Val, Phe, Tyr, Ile.Glu, Ser f Gin, Asn Ar 
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g^e>atfnsr^y»icscift$ixr^5 (i) mm<D 

AT IIIXA*. 
[0016] (11) 384-398 tSL<DmWl<DT S J tt^Ala, 
Pro, Leu, Val, Gly, Arg, Glu *5cfct/ Pheri>bSffix 

Tfc<fc^ (1) fe^cOAT IIIKA*. 

(12) 390-392 fit <Dffi&<DT* / g^Ala, Pro, Leu, V 
al, 33±W Phe^&aiiixSr $6 
Wfi^««fcSlfc£ixT^TfcJ:^ (l) IBitOAT I 
II^Afr. 

(13) 392 {4Gly & Pro\Z&jgi£ti % £ &liffe©««t 

f^^ntv^fci^ (i) re«oATin sgfr 0 

(14) 390 {4 Ileri* Alald, 39H4 Ala# Phe. Val 4 
tz\* LeuiC, *5±tJ5 392{4Gly 7^ Pro \C S iMfiifcteffi 

fc±v* (l) E«©at III8EA*. 

(15) 384 ffi Alari* Glytd, 387 {4Ala ^ Phefc, 389 
{4 Valri* ProiC, 397 ffiProriS Argld, Sfcfcfc 398{4 As 
n^Glu Argid, »Sft*fcttj|a*-&fe*-e**S 

*u S6KttotBlgJt>jeifcSixrif^-ct> J:v^ (l) c«t 

^AT IIWA*. 
[0 0 17] (16) llffi Lystf* Iletd, 14ffi Asp^ Ser 

fe****tTV^t>J:V^ (1) Sfctt (14) I2«cOAT 

iiiKA*. 

(17) 125 fifc Lys^5 Gln|d x 129 {t Arg^ GlniC, 132 
& Arg# GlnlC, 4fc(^133fi: Lys^ AsnSfcfi Gin 

tSlftSixT^'CtJ:^ (l) Sfctt (14) ISgc^AT 

■iiuja*. 

[0018] (18) 5 J ■(cKKd^KA*^ 

&»R*tt5 (i) ISiccoAT iiisba*. 

(a) 392 (ft Gly^ ProlC*»SiXfcAT III*A*. 
"(b) 391-392 {4 Ala-Glyd? Phe-Pro«caE|ftSnfcAT 
III*A*. 

(c) 390-391 ffi lie-Ala^ Ala-Leu«CSE*SiX«:AT' 
IIIKA*. 

(d) 125 & Lys^S Gln(C, 391-392{4 Ala-Glyj&S Phe 
-Pro(C*»$ttfcAT III* A*. 

(e) 132-133 (4 Arg-Lys^ Gln-Asn{Cl. 390-391 it I 
le-Ala^ Ala-Leu(cX»SiXfcAT III* A*. 

(f) 132-133 {4 Arg-Lys7)S Gln-Asn(C. 391-392 {4 A 
la-Glyri* Phe-Pro(C*^$ftfcAT III*A*. 

(g) 133 f4Lys ^Asn (CI, 391-392 {4 Ala-Glyd5 Phe. 
-ProtC*&£ix£:AT IIIXA*. 

[0 0 19] (19) ±I5^ATIII Ki"* 

dna, **te>DNASria*ii/ / «»aprte4'<^^ 
at in&m^z&mMi&mzm-tZo 




[0020] zt%b<DAT um^m^-rtxhmmm 

hJk«t&#tf>AT IIIfc£VM*^?£^OM&X.AT I 

j6l»S*oat lllic< e^sai^KSSS:* u 6S*±o 

[0 0 2 1] ElTK*»WfcB»«cttWi-a, 
1) t h AT III cDNA<£>*gt 

fc h AT IIItt±KfF«lC*5V^-C-&fi8Six5©-C% rfTlE 
COfc hSTIcDNA7^7'7!l- Ugt 11 , — > 

^P^)*fe, #J;Ltft: h AT HIT 5 -/»EWK»JE5-T5 

?'^<{'7 l J yj-VJisa Vfe (Sambrook, J. et al. , M 
olecular Cloning, Cold Spring Harbor Laboratory, 1 
989 ) ttif&mfbtiSo »6;h,fc*a — Vtt£*l06 
Ct, flflittf pUC 18 ttW^yaX Kic-y-y^o— ^ 
>^1-«o 5l-bT^^tvfcc DNAOjfiSiE?iJ 

tt^^A^/U^— hfe (Maxam, A. M. and Gilbert, 
W. , Proc. Natl. Acad. Sci. USA, 74, 560, 1977) £fc 
(Sanger, F. , Science, 214, 1205, 19 

81) KiotRt iSt5:t^5o »e>*tfcA 
T IIIcDNA03-^>^«*©**iaWi:-tixK 

[0 0 2 2] 2 ) JMJAfe 
^S^A^ffifi, fl|;tfiZollere>0*ifc (Zoller.M. an 
d Smith, M. , Methods i n Enzymology, 100, 468, 198 
3), Kramer h<Djj&: (Kramer, W. and Fritz, H-JMet hods 

in Enzymology, 154, 350, 1987) t/Vandeyar h<0 
life (Vandeyar, M. A. et al. , Gene. , 65, 129, 1988) 
t£l£tNt\fhtlZ>. Kramer 5><0*ffi«tgapped duplex j£ 
t Wiiat^t, M13^ r — ^(OT ^*«M13t 
vis > Mi3tvi9 ttaz^ff — b Ltl^s: <t^r*# 
5 0 ritto^*— kat lll£r=2— 'KtSDNAS: 
^-^y/U : o-*iD n a 1 7 y/<-f go a 

oTl^&V* M13^Zl*:^DNA^)©f>i- ( M13mpP £Pvu 
Vi/^^gapped duplex DNAfi:»5. WCIODNA 
DNA#y ^ 5— fcf iDNAy if 
CDmutSt* (BMH71-l8mutS) Ch7^7x^> 3 yU 

supoo*j!BBT-<o*itJi-e# 6 / i"T>'<—yT—*J& 

*y h€rfflv*TfcJ:^ (SJBig ; Mutan-G) 0 — *\ Vand 
eyar b AT HIS: = — K1"£ DN A£r^ n — = 
M13CD— *iDNAi:, »A Lfc^SSSr&if 
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SirLdATP, dCTP. dTTP, *5<tl/5-raethyl-dCTP SrS« 
£ It T7 DNA^y * 7- tf«r(fsffl*tl*«DNA 
Sr**Lfc«. T4 DNAy^f— tfSrfflv^-CBHaitt^z: 
*«DNAtt5. ori;wO-*«DNAS:iMR8* 
Mspl T-&31L£:<7>^ jc^y^^ 1/7— if III CT^ 

-*«DNA«r#4. lM^f/HtDNAiC»SW4 
SSH^xASr^fc^v^BK (SDMft) ic^A-T5 
r i I: J: 9 I t5 ^ t»* i < »5. zhh 

(United States Biochemical Corporation ; T7-GEN I 
n Vitro Mutagenesis Kit) 0 ^A Lfc V ^f£S£r&tf 
*l) Kf±DNA-frrit« (AB I?± 380A)£ 

-So | 

[0 0 2 3] 3) AT IIIcDNA*»*Affl«FSOBI 
±15 1) TllfcAT IIIcDNA^)3-f-<y^i«^ 

ft-fixfi «fc < , *«M<0*&ttATIII ^-f^v^ 
«OESfj{CHindIII^3»fg|5{i N ac«^Bgl IIW0r«Mfc«r 
^ALfc 0 *f±El) T1RAT IIIcDNASr^tP 
^ KSrEcoR I MTSJErU AT Ill^^-r^ 
>^«*S:*tf l.SkbOWfJtSrW*. r<o£JrJi-£:7T- 
S^M13tvl8<0RF (Replicative Form, _*«DNA) 
SrEcoR IK-C«IBrbHiaiL*:tOKH»X-t*a. ^ 5> L 

*«DNASrl»ffli: LTKramer&«>*8feKav\ Hind I 
ILfcil/Bgl IIO»»»W«Bffifc-ttt-PiXdtf 2ifl0* 
**y^^u^KSr^9-f^-ib-C. 

AT III c DN AO=i - t V ^««Olt«IC 

6 AT IIIcDNAie?iJSr^fr 0 

[0 0 2 4] *aSW^>»&«:, rnffS^ n — V^Hind III 
fcit^EcoR nc-CfflW LT»b*tStt l.SkbOAT I 
r w v^E5!l«:*tfDNA»f^S:BI»*«c-C«J 
KM13tvl9RF*>5V^iM13mpl9(C}f A 

Se>(C, AT IIIOcDNAKttl4rBf»J«*» S 
acim^^HL (IB^JS^IO 721-726 fit^*36»») 

^^<E>. ±15^ n — v§:Hind Ill^octt/ Sac I \ZX$)Wr 
LT^ytAT IIIONJgflS. i-^^>^— y<V ^tH^WSL 
Sr-g-tfDNA»f^Sr|Sli:»*"C«)»rUfc^9^^ KM13 
tvl9*^:^M13mpl9/j:^{-iSAL, ~^y yg^afi^ 

o^ttEcoR I *5<tt/ Sac I SrfflW ra«fttft^^T 



(7) 
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hST-£>3„ 

4) giMJi-t-SGcB-^tD^sgA 

at nirsysffijijiiij^T, **$-frfc^ffia©r 

III 392ft Gly£ ProlC|gm$-fr5Bfl±, « 1 ffittWA 
T1R *!'^^ K5r, 391-392& Ala-Gly«- P 

he-Pro«C^$-fr5B#li, $lE|(?)AT5R^y^ 



[0 0 2 5] «lfl|:fcv>tttflj Ltt j, =f^^ U3f -^ 
K<0ft««**i*jj:o%2i:: % r s y ^ g 

6*J7-5/KSrig3fcJ;Ut3g4lCfE«Lfc 0 g«)7^i 
«r = -Ki"5«fia Kvtt*iJ3«toe*2ie*0=« K> 

[0 0 2 6] 
[3c 1] 



(8) 
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[0 0 3 0] 5) Rl&U<SL&&<om&k^'<\) 
!tilf2C0*Q<. AT IIIc DNACIi 1 ^^f Sac I $)Wx& 

nhtift^^AT IIIDNA$r^tf/7^ ^ K^rHind I 
ILioJ:*/ Sac I Sfcrt: Sac I %>£lf BglII(CT93»r"r5 



Jfe^SBfitSraSRSiirfcAT III DN A*^J(5RSI^I--C 
Ml, SJC«Wtt«»DNAWr^-tt^y ^»-fr«Mft« 




•CV^SfcOJibtfV^nfcftffl-C^, 0«;LtfpSV2, pK4K 
*4f*S**f biX-So *4l£ffi«fcLfcK-J§--C\ 2G35R £ *i 
2G lEHDN AISlK" £35R SSWr^^ffl^^rti J: 9 # 

[0 0 3 1] 6) AT Ill^Sfttatfe^SSm^* — t 

±EIB*<O*teJwJ:0»e>ix/S:AT IH9E»#Sr = - K 

a«3**iaiia«c»A-rs - * «t 9 

T lII*Jl#fc**U:^+6 AT III 
^ftftSra — Kt^DNASrAT III^UffOjRaK* 
Lfc^* ^-^p^e-^ —TSff«-»Jia»* i D N A V 

— *|J:V^ — 5*— KBBU"C*> AT 

[0 0 3 2] r^><t 5^UT»bftfca*x.»a'<^^ 
Hi^yt'fy h-t/Ufe (Hanahan, D. , J. Mol. Biol., 

166, 557, 1983 ) . V V»^^v'^^i£ ( Wigler.M. 

etal., Cell, 11, 222, 1977) ft ifld J; 9 
U »Kfi*#3& $ fmSix5. Sit U-Ctt*»**5i 

°C— 45^. pH 5 — 8 (O^fflT'tT^tL, <&g(C/£DTiI 
$U fg^frt^So «a*^b©AT III«»**># 



«F^3p:5 - 3 3 9 2 9 2 
JKfir, 3«f. y/Htiltt, * 

IcLTiSbixfcAT III^S(fcl*^'*y y*ff4Tt*^ 
MAT IIIJ:9BJV>i5t hP>f vffiteSrWU 9 y h 
T'Oin vivoStliL«lf^ffl^*3V^-Ct>^SAT III J: 9 

[0 0 3 3] 

(l) Sthn^tr^gte 
T^hf-AAT 1112**1* (^-{k^a n D ) SrfM 
IT, $^^AT iliaSftflsogt ho>tr^gttSrai 
^b^Co r*t>*?> hnyt'y^Sf (S-2238) 

^^>-^<tr/0. 15M&<ffr*-hy 50mM h y 

(pH7.5 ) SrJBV\ l^oRSl-SKttSft 
t-^hP^^ (?i/&*) Sr37t:-e 5 3JfiBR/& 
£-£fc e KiS^. ^/&gSS -2238*^0 L 2 
gfbr < 5p-' hc7^y ^ft^&S 405nmOK3tfl[ 

5jt£>fc 0 r^^tT, hn:xi^<D?&tt£50%l&»i-5 
AT III^S#Wi8£ (J£TRC50) Sr»Hi bfc 0 X 5 M 
#3E»fls:9 i C50 fit Sr* Lfc 0 ^ V ^#MWETfc*tt 
SkhAT IIia«HMOIC50 fiSJil3.0X10-?M T'fo 
9, 5^«SS»*x.ATIII fctStfHCffiSr^bfc. rtt 
(CfcfU #SB9!<0AT IIIgE»fle<D I C50 dttSfc^i: 

[0 0 3 4] 
«5] 



ftffi¥-5-3 3 9 2 9 2 



I C 80 x l O" 9 (M) 



(13) 



a t mmmtoM. h ° > v > : <s& 



I C 50 x 1 0" 8 (M) 



338g£S§&*.ATIII 14. 0 

1R 3. 0 

5R 1. 7 

26R 3. 1 

27R 8. 2 

28R 2. 8 

29R 1. 8 

30R 2. 3 

46R 5. 0 

39R 5. 6 

40R 3. 1 

48R 5. 7 

49R 5. 6 

50R 3. 0 

7R 2. 9 

34R 3. 5 

35R 3. 5 



[0 0 3 5] (-2) V 

(7.5mm X75mn : «y £) Srffll^T, #3S9?<OAT III 

&S*Lfc„ -T**3*>s ^Srtf ld50mM h!) *mMki8ffiWL 
(pH7.5 ) JEillml/minT-30^r B T(CJfi{b^- h 

fc„ &£ilfi, 280nm<OKHX'C*ff<'\ &{fcri 5 *§aj£ix 

■c<5*-eoB*ra-ejti(tLfc. S6icfLtJ:5t, t 
h at inai*3e«5S»**.AT iiio±tr-^**»a 



38R 


6. 


1 


9R 


5. 


8 


1 9 R 


8. 


7 


24 R 


1 0. 


0 


2 R' 


3. 


8 


5R\ 


4. 


7 


1 G 1 R 


3. 


7 


1 G5R 


2. 


9 


2G 1 R 


3. 


8 


2G5R 


2. 


9 


2G30R 


1. 


6 


2G35R 


2. 


2 


7G5R 


1. 


8 


9G5R 


1. 


7 


1 27G5R 


1. 


5 



£*t5iT-tf>B#!B]«:22.3#i:23. i#T-fe 9 , 

[0 0 3 6] 
[^ 6] 



(14) &ffl¥-5 - 3 3 9 2 9 2 



(#) 

ATfflfcBlBSKlJ 2 2. 3 

3««AATin 2 3. 1 

5 R 2 1.4 

2 6 R 2 1.2 

2 8R 2 2.5 

2 9 R 2 1.0 

3 0 R 2 0.4 

4 6 R .17.4 
4 0 R 2 1.0 
4 8 R 2 1.6 
7R 2 1.9 
3 5 R 2 2.1 
38R 2 1.9 



[0 0 3 7] (3) AT III^fl5W#Llfo.t£f£ffl 

(Cfid^Lfco 2rfel* Peters h (Peters, R. F. et a 
1. , Thromb. Haemostas. , 65, 268. 1991) O^^i^afeA 
5r*D^TfTofc 0 Tttt>*>* JftifcLfcSprague-Dawley^ 

k (200 ~3oo g ) (ommbm\c^m-&.w@.*ffitL 

Lfc7Fi»IMR*f-f^ (4Fr, 3.5cm, Th^tt) £ 
^ = i U— -> 3 ^ L, shunt £rf£§SLfc: 0 lings Sri® »r L 
fcttfflT- shunt<OiflJIfiMBlK:flRi!£ tfy#7y7" (MPP-3 , 



(#) 



9R 


2 2. 


5 


1 9R 


2 3. 


2 


24R 


2 3. 


4 


5R' 


2 3. 


6 


1 G 1 R 


1 4. 


0 


1 G5R 


1 4. 


3 


2G 1 R 


1 2. 


5 


2 G 5 R 


1 2. 


9 


2G3 OR 


1 3. 


0 


2G3 5R 


1 3. 


1 


7G5R 


1 2. 


9 


1 2 7G5R 


10. 


2 



^.iiS-^bfcm, shunt &ffli<^Xlhffi,&fflm sh 
unt &R^Ti>e>. shunt F fc H;ilfo.&aSJgj££ft-CEflS-r 
5*T?«>B*IBl*«3euW*"*lini: Lt. #*«r*7*5J: 
t/3c 8 ic^l", £*U£J:»>*«9!<BAT IIlXAflEf**. 
SfijfcAT III«ffiS!i?r"J*J«t^^S!ia«^t h AT I 
IUcJtft LT§v*itffffl «r*"T 5 r t U7c„ 

[0 0 3 8] 

[^7] 




(15) 1$g3¥5-3 3 9 2 9 2 















( m g / k g ) 


Mean±SD (#) 










21. 4± 2 . 
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1 1 


M 1 111 {£r +18 M'J 
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29. It 8 . 
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3 6. 4+11. 
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4 6. 6+14. 
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3 9. 3 + 10. 
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4 9. 0 ± 1 3 . 


7 


4 


o r\ 
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4 6. 0+18. 
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6 5. 7 ± 2 1 . 
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3 0 R 


4 


3 5.3+ 7. 
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43. 6+ 4 . 
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5 2. 2 + 5 . 


3 


6 


3 5 R 
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34. 7+ 5 . 
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39. 9+ 9 . 
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6 1. 4+12. 
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1 G 5 R 
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3 4 . 1 ± 8 . 
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4 5: 2 ± 1 0 . 
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6 9. 0 + 2 5. 
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2 G 5 R 
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4 5.7+ 7 . 
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5 3.6+ 9 . 
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7 0. 6+11. 
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2 G 3 0 R 
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o b . OX O . 
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D 
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4 5. 7+11. 
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5 3. 8 ± 1 3 . 
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6 


2 G 3 5 R 
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43. 8+ 6 . 
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6 




4 


45. 2+ 5 . 


8 


6 




8 


6 2. 7 + 2 8. 
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6 



[0 0 3 9] 




(16) SW5-3 3 9 2 9 2 







m 












( m g / k g ) 


Mean±SD (#) 






1 F R R 
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3 8 . 


3 ± 
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O — 
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f ■ 
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6 




1 6 


5 4 . 


7 ± 1 
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9 F R R 
z, .r o rv 
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Q T7 R R 

o r 1 o rv 
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[0 0 4 0] B±0>***»&* *8WAT IHKAflE 
[00 4 1] (4) AT III«aft:^jt*WiFl5SttJfiL* 

rt^@3i£ (D I c) ef^ufciisttsai* 
iW*AT III»»«l«IS:*rfiRi U-C, **!SOAT 
IIIJF^flciOllRWtFUSttJfiLVrtfiHffi (D I C) 

BBflSiBKE. 62, 274, 1985 
) (C&a:SrADK_-Cffo^ 0 J&g£ L^Sprague 

-Dawley3ft*ttt9 * h (200 -300g) ^»1IC7 



»m#T—7 L J\' (3Fr , 7hA|f) Sr^r:al/-v/3y 

10»aJx.T»jfiLLfcp ftifeSL iE*>tCl&LfSO. 5ml 

U TECHNICON *t HI System MTjfiL/J>ffi»&8!H£ L 
fco S!9 0jkffii;9iS'fr#Bt (3000rpra lOmin ) IZX&L 



m<p7-< -7V y-otr >mmm 

#14, mm ha y^T^fy^WltSfiD I C^t 
A*K*jv*t\ jiiL/jNS««!>«'>*jJ:VjiL»t>7-f /- 

AT III»*©3I»MD I C^x 




1#fH!^5-3 3 9 2 9 2 

y>-Sco{g:TlcJtL-C, ifo.SSEia*AT IIIj»SI5!i^J(cM: 

«^<OAT III^SffcliD I Cfe^Jt L.-CJ8# 

{0 0 4 2 J 
[3S9l 



(rag/kg) (xlOVwl) (g/1 ) 

Mean±SD Mean±SD 



12 952.7 ±110.6 1.95 ±0.15 



tmwtmfy im&*§. 12 424.1 ±122.3 0.12 ±0.03 

ATIIIWSSiWi 8 I 2 527. 0 ±108.8 0.17 ±0.06 

16 11 596.6 ± 60.9 0.20 ±0.07 

32 12 683.7 ±128.9 . 0.77 ±0.41 



4 6 574.7 ± 54.2 0.36 ±0.42 

8 6 729.7 ± 77.6 0.99 ±0.54 



2Q5R 4 6 618.5 ±116.1 0.21 ±0.07 

8 6 618.2 ±146.3 0. 77 ±0.28 



4 6 557.2 ±154.4 0.30 ±0.34 

8 5 649.5 ±112.6 0.64 ±0.39 



2F5R 4 6 528.8 ± 89.1 0.24 ±0.08 

8 5 659.8 ± 53.6 0.63 ±0.24 



3 F 5 R 4 6 

8 6 



[0 0 4 3] w<0 AT IIl£gfrl±gn#K mm&}. & 



487.3 ± 83.4 0.16 ±0.08 
664. 5 ± 61.5 0.54 ±0.37 



1~ 100mg/kg % L< 14 0. 5~20mg/kg-Cfe 

•5„ nizmm<oBt LTii, Tkfpffl, Tkmm. mm. t> 




[0 0 4 4] 

[0 0 4 5] 1 

fc h AT Illfca - KtSDNAEM©^ 
rfilROt: hffffiS c D N A 7 4 7=7 V - Ugt 11 , 

r 32 P^^^-y =o*^ ua-^KSrffl^-c** y — =■ 

^i/L/c 0 ^^g^-y KOE^Jfi Chandra b 

Oft^Srfctl^ AT IIIO 314{irfn<b 322{4^T^y 

iwc^jc-rstttaaawsB^i ufc. **y^>-^>*s 

^rtt-eixo^cz-vj: 9 ©JPSBNiiEcoRI CtDNAffiit 
SrlnJiKU M13mpl8lC-9-^^n— nv^L^SIE^iJSrS:^ 
U/cch r 5, # 2©^n- >-f*33#gtf>T ^ /KfclitJES 
i"4ia?iJ^e> polyAi-OtDjJS 1.3kb£rg*3K -*#60 

l. lkbSr^tP^ £j&s«»£;ft,fco ^t-^^bco 
^n-^J:i9EcoRI (CT^Ir- h £123 9 tBU 

~<D£ 5«at# 2(D?* — pUC-H2r, #6<D^ 

n-^vfcfl pUC-LSrfERLfco &V^pUC-L £NcoI:fo<fc 
T/Hind III"C«3»rL4 £*l**J 3. 7kbC0 D N AWx}i (pUCl 

l.OkbOffiyiJSr-g-tf) pUC-H D< Ncol joit/Hin 
d Ill-eWWb^Cfcjft 0.5kbCODNA»r>t (T>^h 

u at iiKommmih^ Kv*t*o± 

=2— t 5 ^ ^KyJSrg'tP AT III FLpUC<h^? 5 
K&#fc 0 ^(Oy?*^ K^ilXS AT IIIcDNA 

[0 0 4 6] SHfttfJ 2 

HJS^Jl-C^btbfe^^^^ KAT III FLpUCSr*****: 
UAT Ilia— -rw X^iE?i]oa:iltr^SJK»tR Hind 
III ®#rS&{£. XfttifWRBHR BglllfflWWflfcfcWAL 
fcDNASrfls«Lfc 0 SfWi:AT III FLpUCSrEcoR 
I CTWl, AT III±=i— T'-f >^««Sr«tf» 
L5kb0^^#fc 0 r<fc»tf£$fc*;:i£'<fcM13tvl8 <£> 
R F £EcoRI l^TiZJEr LSIS Lfc t><7>MH?A L£: 0 r ? 
l,Xl§htitz & ° — y<7)9 ^>AT IHOirv^^^r— * 
iDNAtltUa^D-^^ tvATR<h L/Xo 
O tvATRO— *«DNA&»Si: U #g|^ttf>i?]»TSf5<£ 
^-?:^tt^tfT15 2So^^y KSr^ 



£fP^¥ 5-339292 
Kramer e><0*j£«Ctaev^{B|R»*«)Wra 

{4£^AL/c 0 
[0 0 4 7] 

AT5H 25mer 

5* TACATGGCCGAAGCTTCGTAATCAT 3' 
AT3B 29mer 

5' CAAAGAATAAGATCTTATTACTTAACACA 3' 
Mm<ommZtfi$fc<0* y h (Sffiit. Mutan G ) Srffl^ 
fc G fftfc>*>*?> 0. 5/xg <D tvATRO — «DNA^ 0.2 
/zg CD^y hfett dsDNA (M13mpl8 (D^/U^^ o — =. V 
^ir-f hS:*g-tf PvuIlBrK-Sr^^Sitfc^r — Ml3mp 
P (ORFDNA £ PvuII-e§)WrLff«ffcLfcfcO) 5: 20mM 
Tris • HC1 pH8-10mM MgCl 2 -50mM NaCl-lmM DTT * 100 
^3 5^, SS^IO^M. 3rCl0#IBliM» L gapped dupl 
ex«:»fifcS*fc. rcoi/10fi*<h T4# y * * 
^K*-#— ^ICTS' ^&y V®tfbLfcAT5H, AT3B3- 5pm 
ol<h*E?PL (f+3Ml ) 65^155^1. 3rCl5#flMMKL 
mtC^y hWitf&m'ffim (50mM Tris ■ HC1 pH8- 
60mM^^T >^e^^7 A -5mM MgCl 2 -5mM DTT-lmM NAD-0. 
5mM each dNTPs (A, C G, T) 25 At 1 . 60U <D E. coliDN 
A!l#-^ 1UOT4DNA tK ]) * 9— SrJP*.25 < C#b 2 
Pb1#BC^1o 3/iICOO. 2M EDTA pH8 ^0x65^5^ 
m^tVtKD-h— U^rt V HanahanCO^fe (Hanahan, D. , 
J. MoL Biol. , 166, 557, 1983) iCtoTHKtfc* 
MM BMH7l-l8mutS ftco^y fry h7^7 

/Co CODNASrSPjPgllifi Hind III *3«tV BgllK-r 

— V$:AT5H3B^ L^ 0 

[0 0 4 8] Z<DAT5H3B£: Hind III ^oJ:!^ EcoRIlc£ 
otSlrU#b^«] 1.5kbC0DNABr>i-$r. -^fi?) H 
ind III *3<fct/ EcoRI(CT«]®f ^^b/d M13tvl9RF 
CSAlfc^n- tvl9-5H3Bi: UfCo ifc^^S 
K pSV2-dhfr (Lee, F. et al. , Nature, 294, 228, 19 
81 ; Subramani, S. et al. , MoL Cell. Biol., 1,85 
4, 1981 ) SrHind III^o<tt/ BgllliCT^I^T ^ V * is 
b b'*m&i&7zmm (dhfr) * = — Ki"5ffl«S:l»V^ 
DNAKK* v ATSHSB^r^Ji^ Hind III <!: BglII{-T 
WBfUTW*:. AT x-f ^^ffi^JSr^trD 

NAifr^^L7'7^ ^ K pSV2-5H3BSr#fc 0 

pSV2-5H3B$rHind 111*5 J: t/ Sad (CT^O^rLT^/Ji 
AT III^NM^n- Ki~5^730bp ^DNA^rJt 
-^12 9 Hind III is XX/ Sad CtWtiflLy: 
M13tvl9, ioctt/ M13mpl9«C^AUT-?:^ixtvl9-AT 
N> mpl9^ATN<!: Lfc 0 

[0 0 4 9] ^JSfiSJ 3 
a) lR^^DNAtOf^K 



(19) 



- 3 3 9 2 9 2 



AT UI<D 392#gtf> Gly£r ProTrBlft Lfc AT III3£ 
SfrlR (S3) £ = - K-T5Eyi]^ftift»»WK»WA 
fe«Cj;oT#fCo i"fc;b*>, 2 T*»e>nfcAT5H3B 

^-*®DNA^§!^ LTKramer^60*feJCt^oT, 
*JSJc*y =^>c^ U^KATIR (SD 

<D*cyb (Mutan G ) £r/Bv^T, Hffifi&J 2 iClStt 
tetlH^lc^o^o — ^S:i2fl»o-C»«f 

tltLfv — ^V RFDNASr Hind III So Jit* BglII{CT§3 
BrL££fc*5U.4kb <£DNA®rJt§rl£ii£#J2 tmm^y 
K pSV2-dhfr c F'0^'?^DHFRite^ 1 i:Aix^^.^ , V 
^ ^ K pSV2-lRSr««Lfc. 
[0 0 5 0] b) teOg«iSSfI»DNA(OM 

fc tV19-5H3B€:ilM^ Kramer <b<^?£[^o 

TfTofc 0 r^^&T'5R, 26R , 28R , 29R , 30R , 39 
R . 40R N 46R , 48R , 49R , 50R , 27R , 7R, 34R . 
35R , 38R \ 9R. 19R , 24R x 2R' , 5R' % 6R' <D^m 

^«Aufc 0 ztMftMD at in ^^(DK^nm&m 

=f;** I'^KOE^JSrS lis ±TJ t «2(c*'f. »«M± 

IB^iJ trflUB L g M fc "T $ A £ titz ? u - v 

/Co --ttb-pno^ yj; *) Hind III . Bgl lUCXffo 
1.4kb ODNAK^Srftt, 5R. 26R , 28R , 30R. 27R 

, 7R, 19R , 24R , 2R' % 5R' . 6R' do^TfilOg 
#J 2 *5 J: t* 3 a ) t mm pSV2-dhfr<7}-7 ?^DHFR«g^- 
£Aix&;t, -tn-etty^^^ K pSV2-5R > pSV2-26R, 
pSV2-28R, pSV2-30R, pSV2-27R, pSV2-7R , pSV2-19R. 
PSV2-24R, pSV2-2R\ pSV2-5R' ; pSV2-6R' L L/Jl 0 Sfc 

39R. 40R, 46R, 48R, 49R, 50R, 34R, 35R, 3 
8R{u0^t(j; ; eii ; etiODNABrK'5rf i$0/7^ ^ K 
pK4K4»<ONKAF5te^-^— SfB£ Ait&X., -tiVpixT^ * 
^ K pK4K-39R „ pK4K-40R , pK4K-46R . pK4K-48R 

, PK4K-49R , pK4K-50R , pK4K-34R , pK4K-35R 

, PK4K-38R t Lfc« ft** 29R, 9R{CO^Tf ^ 

K pSV2-29R , pSV2-9R«t 9 Hind 111*5 J; t/ BgllliCT 
ft) 1.4kb©DNA»tffc«t/lW«U raWd^* 5 K 

PK4K-29R % pK4K-9R £Hf^ Lfc 0 

[0 0 5 1] HJS^J 4 
— '<y ^SMMDNA(OffS 
^'<!)y&&UtiL<om&(Di*>lGs 2G, 8GO^S£JAf± 
3M6«2T-»C>4x*: tvl9-5H3B§:g|§!£ LTKramer <b<D 

^^^ttl^iX lGmut, 2Graut „ 8Graut £ L/*" 0 ~;ft,ib<0 
>>n— Hind III % Bgl IHCj;«9&) 1.4kbODN 



K pSV2-iG, pSV2-2G . pSV2-8G $r#/c 0 Sfc pSV 
2-lG^r Hind III *5«tt/ Sac ItC J: 9 93»f 

730bpODNA^fK-$r, fel Cgf^-C^O^r Lfc Mi3tvl9IC 
^A L tvl9-lGN <h LfCo IF. 2F f 3F, 7GO^S^Af* 

lFmut, 2Fmut f 3Fmut, 7Gmut ^ Ufc 0 
[0 0 5 2] 9GC0^S^AIi mpl9-ATN &»Mt V 
andeyar ^^fffiidTfTo fc 0 HW<Otftf^tt^y h (U 
S B|± ; T7-GEN In vitro mutagenesis system) Witt<D 

^TA-MfifofCo 1 Mg <^> mp 19-ATN— 

DNA^ T4#y K^r^— ifJC-CS'JSSry V 

gftlfc^ty K AT9G 2pmol ^40mMTr 

is-HCl pH7.5-20mM MgCl 2 -50mM NaCl*65t; 5 #PflS0!» 

) (C 10X Synthesis mix (lOOmM Tirs- HC1 pH7. 5-20m 
M DTT-5mM dATP-5mM dGTP-5mM dTTP-5mM 5-Methyl-dCTP 
-lOmM ATP) S: 2 /z 1 . 2. 5U^T7DNA /-Ky ^ 9— 5U 
60T4DNA y ^f— gSr*Dx.*J!**S*20M 1 i LT37°C 1 S# 

^-/Wb^nfcRFDNA ^/&£ix5o RJE£:«S:70 , Cl0^ra 
^Of^ LtK$ ^fS $ it^ <7)t)»J Pl^^MspI*5 «fc mihal 
€-5U*P x.37°C45^^Si^ $ ^tz 0 - ^tftfPt?MspI I- <t 

DNAffilu^na^^AS i HC-*iDNAC 
^»Sn*A^ofc»®0— *«DNA^SHhaI«C± 9«]»r 
£it6o 2fc^roSJS?K«c50U ox^y?^ ur— if II 
I ^Px.37°C45^SJ^$it^r ttaoX, «JiXii* 

s nfc d n Am^mm £tiz> 0 7o°cio ftmum lsj^ 5r 

±£>ti'&, J^MkZfttcDNAiC&mttteWRi/*'?- 
ASr«Ffc*V^ (mcrAB ) *J3fg S DMffiCtftT' h 9 > 

ASr#t*SEMSr^t5 I i I: J: ot, g#)<t-rs 

fc^n-yj;i5Hind 111*5 it^SacIlcr*?) 730bpODN 

Srl^V^c P SV2-5H3B*C2gA It pSV2-9Gi 

[0 0 5 3] 12G C0^S^ilGcO^S^^A^i^Tv^5D 
NASrtHi LXAT2GO^i5[Sc^-y u**- K OS 

2) i:iot*6i:«Jl«:*At5ri:CJ:oT»fc. 
f **>*>tvl9-lGNSrj»Sfi: LTKramer h<Djj&L\Z. X oT 

yt>^ n-^$rl2Gmut<t U/t 0 127G^^Sfil2GmutO— * 
*DNA£^§i£ LT, ^IIEOVandeyarbO*-&{Cj:o 
T^fiJt^ y ^ * KAT7GSr^ $it5ri:(c<to 

T^#^ 0 1*^9 gWi:-r^^S^^A$ixr^^z<tSr 
5t^U^i^ D-v5rl27Gmut Ht„ 
[0 0 5 4] 3lffi0tJ 5 




a) lG5R^SffcDNA<DftH§!{ 

^fcHt*: 1G5R^S#<£> D N A liJ^T <D J: 9 {C f£K U 
ft 0 3U60»j4-C'We>lX^lGinut ORFDNA £Hind III*5j; 
tfSacIlCTSWfU » 730bp<D-^ y ^IfrfrSMfcKSJl 
&*tpDNA«Jt«rW»Lfc. * fcHlkffl 3 -C»bttfc 
pSV2-5R£SacI*5<fcU< Bgllltc-CSOWr U ft 670bp<7)K 

DNA^Srffl^^T, Hind 111*5 <fcl*Bgl II (C 
T^^^DHFRae^SrSfe^Lfc pSV2-dhfr(C^A Lt p 
SV2-lG5R£fESf Lfc 0 :<7) P SV2-lG5R§:Hind I 

11*5 J: V Bgl II «CT§)»fU±i:^1.4kbODNA»r 
JtS:. ^iEco^7^^ K pK4K £Hind III*5£U< BamHI 

PK4K-1G5R Srf^JSSLfco -Jh^SESSrStf DN Agfr^CD 
W«*5J:VP5*»DNAW^-<Oia*-&to^ € t5 pSV2- 
1G5R*5 £ U<pK4K- 1G5R |g |*4**D CD # ft m C T *T o 
fc 0 K pK4K-lG5RSr-g-Wi-5*»B (Escheric 

hia coli) HB10l-pK4K-lG5R te, iStlifttffKftt 
*X*ft«W9S@T«C#K$ix^ (SK#t FERM BP-380 
6). 

[0 0 5 5] b) 2G5RSS^DNA<Df^SS 

*^to*fc2G5R«*#60DNAtt«T^J: 5tcf^KU 
fco H16«9 4.t?#e>iX*:2Gfflut ORFDNA £Hind 111*5 J: 
l/SacIM-CfflBrU » 730bpO-^y V^SHfiCtC^S 
«r*tfDNA»tf«:ll»Lrt:. * fcHlfiM 3 X'&htltz 
pSV2-5R£SacI*5j;t/ Bgl II {ClTW^rU S$ 670bpCD 
^a$ffifi«^JC»**tfDNAWr>rS:W«4Ufc. rix 
P)DNA»rfrBI^Mt, Hind 111*5 <fctf Bgl UK. 
•C^^^DHFRae-^SrSfeiU*: pSV2-dhfrfC?gA Lt p 
SV2-2G5R£rfE$gbfc 0 § pSV2-2G5R£:Hind I 
11*5 J; t/ BglIIt£T#J*rL£Dfcfa 1. 4kb<£>DN AHfrJi" 
2r> »^7^ S K pK4K £Hind III*5<tV BamHI 
Tffl»fLNKAF51fi^— W*Bfe*L^fc<0tCl3|Ab, pK 
4K-2G5R S-f^asSLfc. K pK4K-2G5R§r^^-r5 

*fl§® (Escherichia coli) HB101-pK4K-2G5R ii£ 

fiiSM^iiSif^c^^nt (Sit 

#-S§- FERM BP-3807) e 

[0 0 5 6] c) ffiOpfaffiaE»*DNA^f^8i 
HffitfiJ 3 *5 ± 4 bftfc^ffltfcaSSttD N A^rfflV^ 
tz 0 — <y ^«f-&«fltoaE»Sr*tfDNAWf>f t It, 

pSV2-lG, pSV2-2G . pSV2-9G IFmut, 2Fmut, 3Fmut, 7 
Gmut, 12Graut, 127Gmut Sr^tt^iXHind 111*5 ^t^SacI 
(C-CglSfLT^Cfctt 730bp^DNAW>i-^fflSLfCo 
*fcRJCfflffloSEaS:*4>DNA»rJT-4: LT pSV2-lR, 
pSV2-5R (&5UMipSV2-lG5R ) *5£U ? pSV2-30R £Sa 
cI*5<tt/Bgl II [ZX^OmLXm 670bpODNA^K-^ 
&1to £<b(C pK4K-35R £SacI*5i;t/ XhoIIlCT^O^r L 
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mC<&) 670bpCODNAtft>t-^t#fc (pK4K£Hind 111*5 
Xrj BamHHC-CW»rLNKAFitfi^O— SiJSr^Lfc^^ 
KlC AT III^Steite^£Hind III-Bglll&rit 
(bLtiALtDNAm BglllWWfiSBt BamHI#J£r 

ffit&mmztizm^ wst Bgintc-cswrrswtas 

-0#*V\, L^LwCOffl&tt XholUzXWm~5Ii&X&> 
5) o 81* LfcDN ABrJtifi^fe-frt, pK4K£Hi 
nd III*5j;t/ BamHI iCTWSr LNKAFififc^cD— gtf£ri&3r 
K(-«Ai-5 wir«ClioTpK4K-lG30R. pK 
4K-1G35R. pK4K-2G30R, pK4K-2G35R, pK4K-lF5R, pK4K- 
2F5R, pK4K-3F5R, pK4K-7G5R v pK4K-7G30R. pK4K-7G35 
R. pK4K-9G5R , pK4K-9G30R, pK4K-9G35R, pK4K-12G5 
R. pK4K-12G30R . pK4K-12G35R „ pK4K-127G5R „ pK4K- 
127G30R, pK4K-127G35R£r«»Ufco SfcHind 111*5 J: 
U< Bglll {CT-^^^DHFRite^Srl^^Lfc pSV2-dhfr 

zm^xmrnz. psv2-igir, p sv2-2gir zmmi-tzo 
[0 0 5 7] mmm 6 

a) ^MMtAT 111*5 jiviRoasm^ *—<om 
m 

m^^^^^/^^-mmmmtm^ (nkaf) ?r^- 

Ki"5 c ^ K pNK8308 (4#K§¥2-23 

1083W«B»^BB*) S: Bgl II t BamHIX^kbT^/cz 
— ^mmScSj^rtToT^J 0. 75kb 60 NKAF cDNA^r>i* 
^r^ggbfCo ^ K PKCR (0 Hare, K. et. al. , 

Proc. Natl. Acad. Sci. USA, 78, 1527, 1981) i: Bam 

ItiWc^^^- DNASrNKAF c DNA^r>H"^T4 

dna y tf—v&mzLXUi^z-fr (7^^> 3 yu p k 

CRNK^r#7t (HI) . 

[0 0 5 8] ^^^^ K pUC19^ PstI t?JBfttfca, 
^■fe{C^oTT4DNA ^ 3' *5±t/5 , 

y-i/HVlt pUC19Pst-Sr»rtio ftv^-e, pUC19Psf 
Sr BamHIT^kL^mT/U^y 7t^7r^- ^T'flfty 
>8Ltt#btlt^^- DNAi/7^^ K pAdD26S 
V(A)(no. 3) (Kaufmann, R. and Sharp, P., Mol. Cell. 

Biol., 2,1304, 1982) £ BamHIT'tPHfc U T^/n— ^ 
«ft*»fc?To-C*«IUfc» 2.4kbODNARfr (7t 

(DHFR) itfi-?", SV407Ky Av'^/U^tf) ^^^^ 
->3>lt pUC19Pst-Ad^#yt (i2) 0 JbC pUC 
19Pst-Ad$rPstIT^{bU, T4DNA # y ^ 9— < "t*^7 > 
KjbL7^y-> 3 yLt P UC19Pst-AdPst-Sr?# 
yt 0 -t LT> pAdD26SV(A) (no. 3) $r BamHIT'tH^ flft 

y^eu r^o-^m^ScKi^ffoTmsiufc^ h7 

i^-Y^ y >-Btt3te^S:-&tf^ 2.9kb^DNA»r>T-^ p 
UC19Pst-AdPsr$r BamHI-CtH^bUr^n— ^ttfiiaciliS: 
tToT^L/ir^y ^/^yn^t-^- -^^^DH 
FRitfi^-, SV40^y Av-^/uSr^tf^J 2.4kbODNA 




WtfSry^-v'a >LT pAdPsr$r?#fc (13 3) 0 pA 
dPsr SrEcoRI X*mit\^tL^k. DNA#y^7- fef I ^ 

o^T% PstIT*^ft:L^m> T4DNA #1^7— Hi*-?? 
Vh^oK^kbfCo rttiCAat II y >^-^X.t7^f 
y-v-aV^it. KJCS^K»S:Aat Il-CfflfcU 

■?*DHFRiHH^ SV40*y Aix^/USr-g-tPiK) 2. 7kb<9 
DNA^Srtl^ r<DDNAWJttpKCRNKS:Aat II"C 
SMfcU Ry^LfcDNAiJ-fy-i/ayLt pKC 
RNKAd Sr#fc (El 4) o *5g^j2T*t#6nfc^7^ ^ K 

pSV2-5H3B5rHind lilt BglllTifHfcU t hAT III 
cDNASr^tffi L4kb^DNAWrJtSr»«U ^9* 
^ K pIC19R (Marsh, J. L. et aL , Gene, 32, 481, 
1984) £Hind Hit Bgl II X'ffiit LtS bttfe-<^ * 
-DNAi^'f^H^lt P IC19R5H3B Stf#fc D ft 
V>"epIC19R5H3BSrBamHI t Bgl II t'tiftU 5H3BcDNA 
Sr-&t?#*J 1.4kb<DDNAWJT-£r¥BIU pKCR^BamHI tfi 
-ft. KyvSlfc^^-DNAi^^ayLt 

PKCR5H3B Sr»fc (12 5) o 

[0 0 5 9] pKCRNKAd^Aat II-CtHflsU T9V ^^yu 
. -^^DHFRifrjS^ SV40^yA'>^ 
fr&i£t*1& 2. 7kb^DNA^^*gtL. pKCR5H3B£:Aa 
t IlflWfc, JftyySLfc^^-DNA<!:7^y-i/3 
^LTpKCR5H3BAd*»fc (0 6 ) 0 pKCR5H3BAd fiUlfi- 
^J7(c^-Ti5i-, IMfilC^^t^llI^tAT 

IIlS:58mS^:5fc«>(cfflv>fc 0 HJ£0iJ3 
a) -C»?>ixfc pSV2-lR£miS*t**t LTpKCRlRAdSr# 
tz 0 pKCRlRAdttHlftfcl 7 M^f <fc 5 »«j|WSK*5V^ 

[0060] b) ^a^s^coE&^sar^^mffl^^ 

pKCR5H3BAd£*EcoRI t^^^f^-^ay 
$itSV40^ , C2 ; e — ^ — , NKAFiteT-CO-SB, ?-tf-3r0- 

fcfvfi©^-?) — asSrfifel^fc. pKCRAdEco£iltRb*: 0 
pKCRAdEco S: BamHlrBffc, DNA^y^ 9— tf I * ^/ 

It, pKCRAdEcoB" &^XpKCRAdEcoB~ £Hind 

IllflWb, DNA*y^7-< WW*77^yh 
X^7VhxyK{t;Lt7'1'y~v'3>L-C-, pKCRAdEc 
oB'H- SrSfc (1217) o pKCRNKAdSrHind Hit BamHIX 
tHftU NKAFite^CO— IfBSr^tf^ 0.4kb(7)DNA«rfr 
£]£KiU pIC19R§rHind Hit BamHIXrEfc bfc^* * 
— D N A t 9 -f ^ — a >LT pIC19RNKKSrf»fc 0 pIC 
19RNKKS: BgHIt BamHIXfB{b U NKAFite^F 
^tf JV4kbODNA^K-£*8tU pKCR£ BamHlrg{fc;. 
fliy^SL^ ^ — DNAt 9^f — '> 3 V bXpKNK 
&nti (18). pKNKS: EcoRIXSfS^rPHfc U SV40^n 
^e — * — % NKAFiie^^— SB, tTVitfi 
^O-gJJ^tf^ 1.5kbtf>DNA#f#£liigtU pKCRAd 
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EcoB-H"^ EcoRIiNHt, 11& V >BSt bfc"<^ ^ — DNAt 
7^y- >3 > bX P K4K£f#7t (0 9 ) 0 
[0 0 6 1 ] pK4Ktt(g| 9 Cl^-fr t < , SV40|73#]iH£^ : - 
(7)^a^— ^ — x SV40<O««BB*fe«ttE, NKAFiteT-cO— 
SS. 9**0-^0 fVite^O-l^ U7 P 7-f->y/ 

:fcJ;U^y AV/t;u) % SV40^ite^^y A'>; 
— ^ — t5'^^9-r^>^^, «>^^-r ^/d^y 

>'3'^7 P 9-r^>^ r '?-/K ^^DHFRfie^ SV40S3S8 
ig^^yA^/t/K pBR322^«»H*6««*5j:t/ 
P BR322EiJ*<D0 9^^-^— -fcfite^(Amp y) £r&*^ 

dhfrj&sgyaSix. SV40^S!5te^<7)^n^~ ^— TSSi- 
NKAFSfi-T-^— ffl5^Sjtt*tbTV^5 0 AT Ill^SflW 
Se^-^T pK4K ONKAFite^O— SC^Hind Hit BamHI 
«9 ffl bfcfc t fCjf X-T 6 r t tC «fc o T»4&*BflS«C:fc 

^S*l.G5R*5i^2G5R(D5S3a^<^^-Ji|IJS^j5 a) , 

b) {C^btfli 5 ^il^tl pSV2-lG5R^oi:T/ pSV2- 
2G5Rt pK4K SrJIJ V*Ti:lE<D*ifc«C J: «9 f^K b, pK4K-l 
G5R ; pK4K-2G5R tLfc, IMJ3b) *3±VSIlSffil5 

c) (OTttJ:^^ ffeco^Sff(-o^T i b^«{c:pK4K 

[0062] c ) ^^mR&xmRCD&m*^* <om 

*JS^J3 b) X#^ny u C^ P 9^ ^ K pSV2-5R^Hind III 
t BglIIXt^bb-C5Rjte^^tf^3 1.4kb(ODNA^r 
K-^^gtb. pKNK£Hind Hit BamHIXtS^, NKAF3tfe 
SSSrBfcV^-^ ^-DNAi7^^3^U 
PKNK5R Srt#fc 0 pKNKSR^ EcoRlMffc b, SV4O^0«S5te 

^O— SBSr-g-tpjK 1.5kb<0DNA»r>i-Sr*«lb. pKCRAd 
EcoB~H-£ EcoRI m{t. ffiy^KLfc^^-DNA 
t 9-fy— ->3 ylt pKCR5RAd^^fc (010) Q l^^l 
lCbrHJS0iJ3 b) T??#C>ixfc pSV2-7RS:fflV^T pKCR7 
RAd ^#/c 0 

[0063] %mm 7 
at inxsft:o»«iaBiiaie:<t5*a 
a) cho aaa^iajsm 

CHO *fi3ia (dhfr^a^, Urlaub, G. and Chasin, L. 
A., Proc. Natb Acad. Sci. USA. 77, 4216, 1980) £ 
7X10 5 cells /5ml /25cm 2 9 * = Xtt^ii 

^ SB, a) ti#bix/:/7^^ K pKCRl 

RAd 3 £r CellPhect (Pharmacia ttjgi^r^ h) 
oty ye^/Wi/^AST' F7y^7x^y 3 > b7^ 0 
i&fl&fi^j, F12i£ifet y/^* ^Sffi-r— ^/Ui&iS^ 
1 : lfi-frft (DF^«fe) lC^fl&jajfiL«SrlO%^*5<t 9 

S^igife (b^^if>-^^jo<tt/9-^ i^V^DF^iaH-10 
%a*f4 i J&»JfiL#f) -C#IRbT25cm2 1§*^9^^1* 



(22) ^¥5- 3 3 9 2 9 2 



3-4Ptg«t, as. &m±m*\z. 

^£^£1R<£>S£ EIAffiT-aj^bfCo f£+ng/ml/day 
^ELb«r»»L"CV*5«**>* n->£50nMO> y h 
u^ir- h (MTX) S:<&triSR#S&M» LT 2 — 3 iSPflit 
m U7to £btd MTX^S^ lOOnM , 400nM *5,fc 

t/lOOOnM— t±*frraai«CJS*S:3BE«t^:o lOOOnM MTX4 3 

v^Sr?Tofc 0 r 5 L-C#feixfcft*ttfc^ o — v no 
-6ii^ y7/uxy MC*«Lfc*tlfrT? 0. Smltgifc/cm 2 

1 BM5fc9»10/ig /nd^lR£J*«JLi**K:«' 
ffi>U/c 0 ra«^*Jfi«U6 a) -C»fc pKCR5H3BAd £/B 
i^T, 5e«aUa«*.ATIII «r*mi"5 CH0»»«:» 

[0 0 6 4] b) BHK *MSKJ:5#«*»fl:<DSSa 
i) pSV2-<^* — «r«fflbfc»fr 

^9*5 K pSV2-dhfr*^^£;*DHFRiifc J P£ AT III 

NAi $r AMi 5 r. fc tc J: o T«» S ixfc , 
XttOT 3 *$ <fc VXttfl 5 Lfc:/9 * 5 KB:, P SV2-d 

hfr tth^m^mm^mx-r^^t^x^ i^h9> 

~C#So BHK (tk"tsl3 ft, Waechter, D. E. and 

Baserga, R. , Proc. Natl. Acad. Sci. USA, 79, 1106, 
1982 ) £: 5X105 cells /5ml /25cm 2 $£^7 7*^ 
SB, HJS0II3 b) {CItf Lfc^Sff 28R 
(Oitfi^Sr^AUfc^^^ K PSV2-28R 7/zg£pSV 
2-dhfr 3.5jzg tbhlZ CellPhect £{£o y 

=*tt>f — ^HB*K*l&lljliL» * 5 J: 9 (cJo 

xTfflWc 0 3 0^, HBtHl^yfcm 200nM 
MTX &^trigt&X75cn? 7 9 * = l-ij&ft U/c G 2 - 
3 0S^«F*fSES:**LlO0lH#*S:«*tfc«, lOOnM 
MTX Sr^tfi&ife-C 175cm 2 9 * = lOPStt Lfco * 



bl:2-3 Ba«CttF*»Sr*|fcUlO0m#*Lfc«, 96 

wSKBJiaftS:* ^>^Lfc 0 :Htflbixfc^p- 
4li=i >"7/Ux.is McJIMtLfctttt-C 0. 3mli#ife/ 
cm 2 CO^T'I BSt9» 0.7/ig /ml<D 28R?rig#_b 

[0 0 6 5] ii) — fc«JHLfc»* 

BHK (tk"tsl3 ft) £ 3X105 C ells/5ml/25cm 2 

iS#^9^^r*M^^^-, SB, HJS#J5 b) xntz 

2G5R^S#^«^^£^AL£::7 P 9* S K pK4K -2G5R 
3 /ig 5: CellPhect£ttofc!J y»*/k>?ASt? h9 

Bt£, h V ^i/V&SU 250nM MTX ^tfigifc 

-e^L"C25cm 2 i#*7 9^=i-*:^(O^J§&^12*fe:Olt 

-4 B»c#»X»tm^^e>#*S:ttfTUfc. 120 

ttU «Fi6*JP*'CS&«C6BnB#**, 

U SB, «F*Ji»^«v**ix5#aS»*o*Sr EIAjfe 

LfcttMl-C 0. Smligifc/cm 2 <D$kWX* 1 B Sfc 0#?)16/i 
g /ml02G5R£i£*JL»*tC#«&Lfco 

[0 0 6 6] HJ60a6t^Lfc pKCRlRAd , pKCR5RAd, 
pKCR7RAd*3j:t/3IJfi^J3x SUSW 5 bfc, pK4K§:^ 

5>t- lOOOnM MTX ^^tf^%{-^ LT^t U/c 0 lOOOnM 
^ ( 4oi^v^fcO{Cov^Tfl96'^7^>'^'7 P u~ ^^^v^fcPS 

[0 0 6 7] 
[Si 0] 
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B H K mi&Z <fc * A T maSftttWSBJS 















( LL er / m 1 ) 


(nM) 




r 9 4 2 

X A ** £i 


15 — 20 


10 0 0 


1 D 

1 K 


c-4 i 

O 4 1 


2 5-30 


10 0 0 


b n 


D 1 5 3 

xj x W o 


13-15 


10 0 0 


*7 R 
r rv 


3-153 


2 0-25 


10 0 0 


i re p 
1 u O f\ 


11 — 1 

XX X 


1 0 


10 0 0 


b r< 


C-O 1 

vj O X 


1 5 


10 0 0 


q n w 

J U A 


) 

vJ X O 


1 9 


10 0 0 


2 G 5 R 


6-5 


1 6 


2 5 0 


2 5 R 


4-2 


2 0 


2 5 0 


3 5 R 


4 2-5 


2 2 


2 50 


2 9 R 


2 2-8 


1 7 


2 5 0 


2G30R 


1 6 


1 9 


2 50 


7 G 5 R 


1 


1 2 


2 50 



&©«tiM^J*Ufc (igifefittO. 3ml/crn 2 ) o 



[0 0 6 8] Hig^J 8 

^h/U (1750cm 2 ) i:t»*l/fc. LT5%4-Jfe 
xtfcO 250nMSfctel000nM) SrfflV^o 300 

5r«#>fc 0 AT IIias»fleo»Kli, 8tt FAT Ill^e 
— ^ o-r h^77^- (crtrofco i"&fc>*> 

&e>ri>C£>50mM Tris • HC1 pH7. 5-0. 5M NaCl i:t¥i 

yVT — iCTSfc^tg, 0.2M Glycine • HCl->pH2. 5(CTi§ 
mbfco i8fflili#l*ii:t>t- l/2Sft<7MM Tris • HC1 
pH8.0 (CT^fPUfco mbtltimft&?'i"<v PBS 
(-) t»Lta«f», R«iLtt©»oj»i:Hlf 



StK^shssl t77^ y/i-s-200 IC^V— i^U 

PBS (-) ^Ty/u5i8bfc.-»6ixfcfiH41ii» 

gWAT Ill«»*oft*liaAT illttflefcJUv^*: 
EIAffilCTfTofco #BBfc LTJB^fc^&S!»»x.AT 

[0 0 6 9] 
[iE^] 

E^IJ#^ : 1 
EJUOftS : 1395 



h#o^- : burr 

&&l<Omm : c DNA • 

st^U" fc"^. (Homo sapiens) 



(24) 



&m¥-5 -3 3 9 2 9 2 



¥fWL*m-tm^ : CDS 
#SfiI : 1. . 1395 

: E 

#®S:Si"f5-§- : sig peptide 

tm 

ATG TAT TCC AAT 
Met Tyr Ser Asn 
-30 

TAT CTT TTG TCC 
Tyr Leu Leu Ser 
-15 

CAC GGG AGC CCT 
His Gly Ser Pro 
1 

ATG AAT CCC -ATG 
Met Asn Pro Met 
20 

GAT GAG GGC TCA 
Asp Glu Gly Ser 
35 

TGG GAA CTG TCC 
Trp Glu Leu Ser 
50 

CAC CTG GCA GAT 
His Leu Ala Asp 
65 

CTG AGT ATC TCC 
Leu Ser He Ser 



#&{£B : 1. . 96 
4#®£&5eL*l27 8; : S 
^?&£rf§"t~f£^§- : mat peptide 
fiFfiEfifcB : 97. . 1395 



GAC ACC 
Asp Thr 

GAG AAA 
Glu Lys 

CGA CTC 
Arg Leu 
130 
CGC CTT 
Arg Leu 
145 

ATC AGT 
He Ser 



CTC CAG 
Leu Gin 
100 
ACA TCT 
Thr Ser 
115 

TAT CGA 
Tyr Arg 

TTT GGA 
Phe Gly 

GAG TTG 
Glu Leu 



GAA AAT GCA GAG 
Glu Asn Ala Glu 
180 

AAG ACC GAA GGC 
Lys Thr Glu Gly 



GTG ATA 
Val He 

TTG CTG 
Leu Leu 

GTG GAC 
Val Asp 
5 

TGC ATT 
Cys He 

GAA CAA 
Glu Gin 

AAG GCC 
Lys Ala 

TCC AAG 
Ser Lys 
70 

ACG GCT 
Thr Ala 

85 
CAA CTG 
Gin Leu 

GAT CAG 
Asp Gin 

AAA GCC 
Lys Ala 

GAC AAA 
Asp Lys 
150 
GTA TAT 
Val Tyr 
165 

CAA TCC 
Gin Ser 

CGA ATC 
Arg He 



GGA ACT 
Gly Thr 
-25 
CTC ATT 
Leu He 
-10 

ATC TGC 
He Cys 

TAC CGC 
Tyr Arg 

AAG ATC 
Lys He 
40 

AAT TCC 
Asn Ser 

55 
AAT GAC 
Asn Asp 

TTT GCT 
Phe Ala 

ATG GAG 
Met Glu 

ATC CAC 
He His 
120 
AAC AAA 
Asn Lys 
135 

TCC CTT 
Ser Leu 

GGA GCC 
Gly Ala 

AGA GCG 
Arg Ala 

ACC GAT 
Thr Asp 



GTA ACC 
Val Thr 

GGC TTC 
Gly Phe 

ACA GCC 
Thr Ala 
10 

TCC CCG 
Ser Pro 

25 
CCG GAG 
Pro Glu 

CGC TTT 
Arg Phe 

AAT GAT 
Asn Asp 

ATG ACC 
Met Thr 
90 

GTA TTT 
Val Phe 
105 

TTC TTC 
Phe Phe 

TCC TCC 
Ser Ser 

ACC TTC 
Thr Phe 

AAG CTC 
Lys Leu 
170 
GCC ATC 
Ala He 
185 

GTC ATT 
Val lie 



TCT GGA 
Ser Gly 

TGG GAC 
Trp Asp 
-5 

AAG CCG 
Lys Pro 

GAG AAG 
Glu Lys 

GCC ACC 
Ala Thr 

GCT ACC 
Ala Thr 
60 

AAC ATT 
Asn He 

75 
AAG CTG 
Lys Leu 

AAG TTT 
Lys Phe 

TTT GCC 
Phe Ala 

AAG TTA 
Lys Leu 
140 
AAT GAG 
Asn Glu 
155 

CAG CCC 
Gin Pro 

AAC AAA 
Asn Lys 

CCC TCG 
Pro Ser 



AAA AGG AAG GTT 
Lys Arg Lys Val 
-20 

TGC GTG ACC TGT 
Cys Val Thr Cys 



CGG GAC 
Arg Asp 

AAG GCA 
Lys Ala 
30 

AAC CGG 
Asn* Arg 

45 
ACT TTC 
Thr Phe 

TTC CTG 
Phe Leu 

GGT GCC 
Gly Ala 

GAC ACC 
Asp Thr 
110 
AAA CTG 
Lys Leu 
125 

GTA TCA 
Val Ser 

ACC TAC 
Thr Tyr 

CTG GAC 
Leu Asp 

TGG GTG 
Trp Val 
190 
GAA GCC 
Glu Ala 



ATT CCC 
He Pro 
15 

ACT GAG 
Thr Glu 

CGT GTC 
Arg Val 

TAT CAG 
Tyr Gin 

TCA CCC 
Ser Pro 
80 

TGT AAT 
Cys Asn 

95 
ATA TCT 
He Ser 

AAC TGC 
Asn Cys 

GCC AAT 
Ala Asn 

CAG GAC 
Gin Asp 
160 
TTC AAG 
Phe Lys 
175 

TCC AAT 
Ser Asn 

ATC AAT 
He Asn 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480. 



528 



576 



624 



672 



720 



(25) 
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195 

GAG CTC ACT 
Glu Leu Thr 

210 
TGG AAG TCA 
Trp Lys Ser 
225 

AAG GCT GAT 
Lys Ala Asp 

AAG TTC CGT 
Lys Phe Arg 

CCC TTC AAA 
Pro Phe Lys 
275 

GAG AAG AGC 
Glu Lys Ser 

290 
CAG GAG TGG 
Gin Glu Trp 
305 

CCC CGC TTC 
Pro Arg Phe 

GAC ATG GGC 
Asp Met Gly 

GGT ATT GTT 
Gly He Val 
355 

CAT AAG GCA 
His Lys Ala 

370 
AGT ACC GCT 
Ser Thr Ala 
385 

ACT TTC AAG 
Thr Phe Lys 

CTG AAC ACT 
Leu Asn Thr 

TAA 

[iU pKCRNKO#f^H! 
im 2 ] pUCl9strAd<0*g^lgl 
[13 3] pAdPstr (Dffimm 
[ ® 4 ] pKCRNKAdO^S^fa 
[ m 5 ] pKCR5H3B£D«^{g 



GTT CTG GTG 
Val Leu Val 

AAG TTC AGC 
Lys Phe Ser 
230 

GGA GAG TCG 
Gly Glu Ser 

245 
TAT CGC CGC 
Tyr Arg Arg 
260 

GGT GAT GAC 
Gly Asp Asp 

CTG GCC AAG 
Leu Ala Lys 

CTG GAT GAA 
Leu Asp Glu 
310 

CGC ATT GAG 
Arg He Glu 

325 
CTT GTC GAT 
Leu Val Asp 
340 

GCA GAA GGC 
Ala Glu Gly 

TTT CTT GAG 
Phe Leu Glu 

GTT GTG ATT 
Val Val He 
390 

GCC AAC AGG 
Ala Asn Arg 

405 
ATT ATC TTC 
He He Phe 
420 



200 
CTG GTT 
Leu Val 
215 

CCT GAG 
Pro Glu 

TGT TCA 
Cys Ser 

GTG GCT 
Val Ala 

ATC ACC 
He Thr 
280 
GTT GAG 
Val Glu 
295 

TTG GAG 
Leu Glu 

GAC GGC 
Asp Gly 

CTG TTC 
Leu Phe 

CGA GAT 
Arg Asp 
360 
GTA AAC 
Val Asn 
375 

GCT GGC 
Ala Gly 

CCT TTC 
Pro Phe 

ATG GGC 
Met Gly 



AAC ACC 
Asn Thr 

AAC ACA 
Asn Thr 

GCA TCT 
Ala Ser 
250 
GAA GGC 
Glu Gly 
265 

ATG GTC 
Met Val 

AAG GAA 
Lys Glu 

GAG ATG 
Glu Met 

TTC AGT 
Phe Ser 
330 
AGC CCT 
Ser Pro 
345 

GAC CTC 
Asp Leu 

GAA GAA 
Glu Glu 

CGT TCG 
Arg Ser 

CTG GTT 
Leu Val 
410 
AGA GTA 
Arg Val 
425 



ATT TAC 
lie Tyr 
220 
AGG AAG 
Arg Lys 
235 

ATG ATG 
Met Met 

ACC CAG 
Thr Gin 

CTC ATC 
Leu lie 

CTC ACC 
Leu Thr 
300 
ATG CTG 
Met Leu 
315 

TTG AAG 
Leu Lys 

GAA AAG 
Glu Lys 

TAT GTC 
Tyr Val 

GGC AGT 
Gly Ser 
380 
CTA AAC 
Leu Asn 
395 

TTT ATA 
Phe He 

GCC AAC 
Ala Asn 



205 

TTC AAG GCC CTG 
Phe Lys Gly Leu 



GAA CTG 
Glu Leu 

TAC CAG 
Tyr Gin 

GTG CTT 
Val Leu 
270 
TTG CCC 
Leu Pro 
285 

CCA GAA 
Pro Glu 

GTG GTC 
Val Val 

GAG CAG 
Glu Gin 

TCC AAA 
Ser Lys 
350 
TCA GAT 
Ser Asp 
365 

GAA GCA 
Glu Ala 



TTC TAC 
Phe Tyr 
240 
GAA GGC 
Glu Gly 
255 

GAG TTG 
Glu Leu 

AAG CCT 
Lys Pro 

GTG CTG 
Val Leu 

CAC ATG 
His Met 
320 
CTG CAA 
Leu Gin 
335 

CTC CCA 
Leu Pro 

GCA TTC 
Ala Phe 

GCT GCA 
Ala Ala 



CCC AAC AGG GTG 
Pro Asn Arg Val 
400 

AGA GAA GTT CCT 
Arg Glu Val Pro 
415 

CCT TGT GTT AAG 
Pro Cys Val Lys 
430 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1395 



IM 6 ] pKCR5H3BAd<^^H 
[m 7 ] pKCRAdEcoB-H- £>fl?^@ 

ims] ptmcommm 
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[Bi] 



EcoRI 




SV40 
A 



pBR322 or I 



BamHI 




KindlH 



Bgin+BamHI 



EcoRI 




BamKt 



BaraHI 



EcoRI 



BamHI/Bgl K 



Hindi 



PBR322 ori 




EcoRI 



t t 
SV40 ^'J A 

a 



Bgll 




HindM 



ECoRI 
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[12] 





PstI 

T4 DNAtf'jy v~ fcf 

9 > 



BamHl 




Hindi 
PstI 



EcoRI 



HindU 



BamHI 




BannHI 



PstI 





(29) **Bfl¥5-3 3 9 2 9 2 



[B4] 





PBR322 SV40 
ori *!IA 



(30) »H¥5-3 3 9 2 9 2 



l®5} 




f t EcoRI 
SV40 sK'JA 



(31) 
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im 6 j 



AatI 
Hindi 



EcoRI 
SV40 



Hindl 




PBR322 ^SV40 
ori ^'JA 



Aat I Baxriil 
v EcoRI lM . JW 
J Hindi 




v^z BglE/BaiiHl 



* + EcoRI 
SY40 ^UA 



AatH 



Aat II 



AatH 



Aat I 



Hindl^^J 



Aat I 



AatI 



BamHI 
Hindi 




Bgll/BamHI 



EcoRI 



Aatn 



EcoRI 



SY40 



5H3B 
cDNA 




PBR322 SV40 
ori *fc 0 A 



(32) ftm¥-5 - 3 3 9 2 9 2 




[H9] 



PBRS22 - SV40 
ori #0A 



AatE 




AatI 



BamHI 

Hindi 

AatE 
EcoRI 




Hlndffl 



, , V40 
AatE M *V A 



EcoRI 




AatE 




AatE 



EcoRI 




AatE 



SV40 

afj a 



EcoRI 



HindU 



EcoRI 



f 

\ #-EcoRi 



AatE 



EcoRI 



SV40 . 




*'JA 



SY40 

#y A 



EcoRI 



(34) 1#§§¥5-3 3 9 2 9 2 



im 1 0] 




(51) Int. CI. 5 KBiJE# J?f*l8E3£#*§- FI gE^S^©0f 

//(C 1 2 P 21/02 
C12R 1:91) 



(35) 



5-339292 



(72) 



gc^IPr^ mSSBT 3 T B 160#ifc 2 



(72)^?q# jklH) ffl^- 

^Jfto< f£?fT&ffil803#ite 1 
(72)%?^# ^te 

»!lo<«r)ifeft4TI9flOf 



